Services for maltreated children are inadequate and lack infant mental health input in many parts of the world. A recent audit of Glasgow services revealed that children frequently 'revolve' between maltreating birth parents and various temporary foster placements for many years. Addressing infant mental health in this population will require radical change to current services. The New Orleans programme developed by the Tulane Infant Team in Louisiana is one such radical programme. Prior to the design of a randomized controlled trial (RCT) to test this programme in Glasgow, it was essential that policymakers had some insight into the local model of service delivery and how a New Orleans model could impact. This article explores the structure and costs of the current Glasgow system and the potential costs and consequence impact of implementing a New Orleans model in Glasgow, using data obtained from the research literature, Glasgow City Council audit data and expert's opinion. A New Orleans-Glasgow model would likely shift resources from social services on to the NHS. The resource intensive nature of this model could increase the cost of an episode in care from £66 300 in the current system to £86 070; however, the probability of repeated episodes in care is likely to fall substantially, making the cost per child fall from £95 500 in the current system to £88 600. This study informed the design of a phase II explorative RCT, identified appropriate outcomes for measurement and areas of uncertainty for further research.
INTRODUCTION
Services for maltreated children are known to be inadequate in many parts of the world, yet it is now known that intervening with the most vulnerable children in their very early months and years of life is likely to reap large rewards for that child, the family and the whole of society. There is a recognized developmental route from early harsh parenting, through to conduct disorder and on to various health problems later in life. Effects amplify Additionally the number of adverse childhood experiences has an ascending relationship with lifetime depressive disorder (Chapman et al., 2004) . Intervening to improve the mental health of young children is one of the most costeffective ways of improving mental health (Olds et al., 1998) , physical health (Stewart-Brown et al., 2004) and national productivity (Heckman and Masterov, 2007) . Numerous studies have demonstrated the role of adverse childhood experiences in the aetiology of, for example, cardiovascular disease (Deans et al., 2009) , depressive disorder (Chapman et al., 2004) and suicide (Dube et al., 2001) . Early childhood adversity and these associated disorders impose wide ranging consequences on numerous sectors of society throughout a child lifetime, so it is unsurprising that they have also been shown to impose a massive financial burden on individuals, families and society (Scott et al., 2001) .
Improving the mental health of young maltreated children is, therefore, likely to reap substantial rewards in terms of the health and productivity of the population as a whole. The most effective way to improve the mental health of young children is to improve existing relationships or provide secure new ones so children can experience safe and nurturing care. Medium to large effect sizes on a range of outcomes have been noted with such interventions (Barber et al., 2001; Minnis et al., 2010) . Recovery from the effects of early maltreatment can be rapid and remarkable if safe nurturing care is achieved early enough-ideally in the first year of life (Zeanah et al., 2001; Lieberman et al., 2005; Dozier et al., 2008) .
Despite this knowledge, infant mental health services are virtually non-existent in Scotland and none are aimed specifically at maltreated infants. There are also problems in securing safe, nurturing permanent placements for abused and neglected children. A recent audit shows that many children 'revolve' between maltreating birth families and temporary foster placements: for children of less than 5 years coming into the Glasgow care system after maltreatment, about two-thirds return home within a year of the first episode, but of those, a further two-thirds return to another episode of care (Minnis et al., 2010) . This disrupts attachments, is detrimental to child well-being (Barber et al., 2001 ) and, we hypothesize, is extremely costly to social services and society as a whole. Various groups have developed and tested interventions to improve the mental health of maltreated infants (Lieberman et al., 2005; Dozier et al., 2008) but we have only found one evaluated programme, from New Orleans, Louisiana, aiming to improve the quality of permanent placement decisions so that children can experience appropriate secure care as early in life as possible (Zeanah et al., 2001) . The Tulane Infant Team assesses each attachment relationship of every maltreated child under 5 years old on reception into care. A tailored intervention is then offered to each family aiming to improve parent-child relationships and child mental health. Assessments of relationship quality and degree of change achieved through the intervention inform decisions made by the legal system about the permanent future care of the child. Where significant change has been achieved, children will be rehabilitated back to the birth family. If not, the recommendation will be adoption. An evaluation of the 4 years prior to, compared with the four years after the introduction of the Tulane Infant Team suggests that the programme affects an increased rate of adoption and, for those returned to birth families, a reduction in repeated maltreatment for both that child and subsequent siblings (Zeanah et al., 2001) . A recent 7-year follow-up of 80 children exposed to the Tulane intervention in infancy has shown that on virtually all mental health measures, graduates of the Infant Team, whether adopted or rehabilitated to birth families, are indistinguishable from the general population (Robinson et al., 2012) . This is remarkable when the high rates of psychopathology in populations of children in care are considered (McCann et al., 1996; Meltzer et al., 2003) .
Recent evidence has highlighted that stigma regarding the care system in the UK combined with concerns about up-front costs to the state has resulted in a care system that is inadequate (Hannon et al., 2010) and currently does not address the infant mental health needs of these very vulnerable children. Adequately addressing infant mental health in this population is likely to necessitate radical change to the current delivery of services. The New Orleans intervention (Zeanah et al., 2001 ) may offer an attractive alternative to the existing Glasgow system in addressing many of the aforementioned problems with the Glasgow social and foster care system. A partnership between policy-makers and academics in Glasgow therefore decided to develop a rigorous randomized controlled trial (RCT) to test this new approach. Prior to doing so, it was essential that policy-makers had some insight into the structure of current service delivery, and how the introduction of such a model could impact on the potential costs and consequences of this change.
This article explores the potential cost and consequence impact of implementing a New Orleans model in Glasgow.
METHODS
An outline model of how the New Orleans intervention could operate in Glasgow was developed and, in tandem, an outline of existing services in Glasgow for maltreated children under the age of five was developed as prior to this there had been no formalized local model of service delivery. The potential costs and consequences of these models were explored.
A cost-consequence analysis presents the costs and a variety of consequences of two or more interventions in a tabular form, without combining costs and outcomes. Although a formal cost-consequence economic analysis could not be conducted at this stage (An economic evaluation requires evidence on costs and outcomes, for an intervention in comparison to the current standard of care. A formal economic evaluation through the use of decision analytic modelling was not appropriate at this stage, as the current standard of care (current Glasgow system) was not clearly defined and there was no direct clinical evidence on health outcomes in this system. Therefore, the purpose of this study was to define what the current Glasgow system is and what a hypothetical New Orleans-Glasgow model could look like if implemented.) the cost-consequence framework was used for this exploratory work to allow decision makers to compare between the alternative strategies and form their own view of the relative importance of the different outcomes (Mauskopf et al., 1998) , enabling prioritization amongst important outcomes for the next stage of analyses. The cost-consequence framework is an ideal tool for an early stage, explorative approach for a complex intervention (Bara and English, 2011) , enabling the costs and a wide array of outcomes to be presented alongside one another.
This explorative study was undertaken prior to the design of a phase II RCT (Torgerson and Byford, 2002) , using a retrospective data synthesis approach (Spiegelhalter and Best, 2003) . Therefore a combination of available literature, data and clinical expertise was used to synthesize the available evidence to describe the current Glasgow system and estimate the potential cost and implications of introducing a New Orleans-Glasgow model.
We based our estimates on the fact that, in Glasgow, some children remain in care for up to 5 years; however, the average duration of care is 30 months and approximately 44% of children will have a repeat episode in care (Scottish Government, 2010a,b) . The introduction of the New Orleans programme in the USA led to an average duration in care of 20.5 months with only 3% of children having subsequent episodes in care (Zeanah et al., 2001; Fisher et al., 2005) . Because this explorative study was carried out prior to the introduction of the New Orleans model in Glasgow, we have used evidence from New Orleans (Zeanah et al., 2001 ) as a proxy for the New OrleansGlasgow model and supplemented this with evidence from clinical and social care experts in Glasgow as to the configuration of such a hypothetical model.
Published evidence on looked after and accommodated children in Glasgow and Scotland was utilized along with the literature and experts' opinion to collate the resource use, unit costs and outcomes of the current system in Glasgow and the potential resource use, costs and consequences of implementing a New Orleans-Glasgow model. Resource use information such as health service use, social workers, foster carers, children's panel members, legal system use and the birth parents time involvement were obtained. Experts' opinion on both resource use and consequences was sought both for clarification and where data did not exist or was unpublished. These experts included child psychiatrists, psychologists and social workers from Glasgow and New Orleans (Children's Reporter: . The potential outcomes of implementing a New Orleans-Glasgow model are likely to be numerous and broad reaching, including those related to the children, their carers', parents or other family members. Therefore a societal perspective was adopted, enabling the broad array of costs and consequences to be considered across the various stakeholder groups.
Resource use
The New Orleans-Glasgow model is an intensive, targeted, individualized, family-based intervention. In such a model, vulnerable birth families receive the intensive intervention that will give them a chance of changing while the child is in a nurturing placement with foster carers who are ideally willing to adopt the child if necessary. The parents of children coming into care would be asked to take part in a detailed attachment-based assessment involving each actual and potential caregiver. The assessment is manualized, standardized and uses structured interviews, self-report measures and observations (Zeanah et al., 2001 ). An intervention will then be tailored for every family, drawing on a small range of relationship-based therapeutic techniques all of which comply with the recommendations of a meta-analysis that examined ways of improving parental sensitivity (Bakermans-Kranenburg, 2003) . Parents will also be referred as required to other agencies for help with substance misuse, mental health issues or intrafamilial violence. The aim is to have 'the best outcome possible for Development of a radical foster care intervention
[the] particular child' (Zeanah. C, personal communication, 2014) , be this a recommendation of rehabilitation to birth family or adoption (Zeanah et al., 2001) . Making well-informed permanent placement recommendations within 6-12 months could optimize physical, mental and social development. The New Orleans-Glasgow model would be delivered by a multidisciplinary team comprised of a child and adolescent psychiatrist, psychologists, social workers, a psychotherapist and administrative staff. In addition, family transport would be provided by a dedicated team of trained drivers. Each member of clinical staff would receive specific training in assessment techniques and treatment delivery from the New Orleans team.
In comparison to the New Orleans-Glasgow model, the current Glasgow system is primarily based on social services, involving only minimal 'resource use' from the NHS. Although 'local authorities have a duty to safeguard . . . children . . . and . . . [provide] a range and level of services appropriate to the children's needs' (Scottish Government, 2010a,b) the delivery of early intervention services has historically been 'varied and diffuse' and hard to quantify (Walker, 2005) . Current services in Glasgow have a social work ethos, including more naturalistic observations of the family and unstructured assessments of case files. Therefore, the resource use component of Glasgow current practice primarily involves social services, whereby social workers assess the family and help to engage them with support/clinical services. It does not contain an infant mental health treatment component.
The resource use for each model was estimated by identifying individual resources involved in delivering the services and assigning a unit cost to each. Social service use was estimated using a published resource pack (Holmes et al., 2005) detailing the professional time involved per child from social workers, team manager's and foster care team social workers. The accuracy of these estimates was confirmed with social work experts in Glasgow and was then combined with respective hourly wage rates (Curtis, 2009) to calculate the costs to the social services per child. Likewise, resource use for the other health care professionals' time was obtained from the published literature (Minnis et al., 2006; Zeanah, 2009 ) and the appropriate wage rate applied. For birth parents time, the UK minimum wage was used to reflect the opportunity cost of their time spent in attending clinics, hearings and other appointments.
Costs
Costs were calculated up to a five-year period reflecting the age of the children under study and are presented based on the average duration of care for each model and the probability of repeat episodes in care. Unit costs information was obtained from routine sources such as the Personal Social Services Research Unit (Netten and Curtis, 2004; Curtis, 2009) , and the Fostering Network (The Fostering Network, 2010) and are reported in British pounds sterling for the price year 2009-10. Costs incurred beyond the first year in care (years two to five) were discounted at a rate of 3.5% as recommended by the National Institute for Health and Clinical Excellence guidelines (NICE, 2008) . Cost information reported previously was adjusted to price year 2009 using the Personal Social Services inflation indices (Curtis, 2009 ).
Consequences
The potential consequences of implementing a New Orleans model in Glasgow were initially considered over the five-year time period; however, some long-term impacts discussed in the literature were also considered. The potential consequences of a New Orleans-Glasgow model were estimated from various sources, but primarily based on the original New Orleans, USA study and its 7-year followup (Zeanah et al., 2001; Fisher et al., 2005) . Other studies on the effectiveness of interventions that used similar approaches were also obtained (Moore et al., 1998; Cohen et al., 1999) while experts' opinion from Glasgow and New Orleans was used to clarify and discuss these potential short-and longer-term impacts. As this was an explorative study only, no values were assigned to the potential consequences and therefore discounting was not appropriate. Table 1 details the resource use and cost per child derived from the published resources described in the methods section, in consultation with the clinical and social care experts in Glasgow. Table 1 highlights the likely shift in resource use from social services in the current Glasgow system to NHS resources in terms of psychiatrists and psychologists in a New Orleans-Glasgow model. The New Orleans-Glasgow model is an intensive, targeted, individualized, family-based intervention and would therefore be delivered by a multidisciplinary team comprised of a child and adolescent psychiatrist, psychologists, social workers, a psychotherapist and administrative staff. The New Orleans-Glasgow model would also require a substantial time commitment from the birth parents as compared with the current system. The current services in Glasgow have a social work ethos, including more naturalistic observations of the family and unstructured assessments of case file. In both the current system and New Orleans model, subsequent years in care are less resource intensive (and therefore less costly) than the first year in care, as the child is already set-up in the system in subsequent years.
RESULTS
Detailed unit costing was undertaken and applied to each of the resource use areas detailed in Table 1 . Further details of the unit costs, and cost per resource use are reported elsewhere (Balogun, 2010) . Table 2 details the total cost per child for each of the models, based on the average length of stay in care per episode and the probability that a child will have either one or two episodes in care.
For a child in care in the current Glasgow system, the cost per episode is approximately £66 300 per child, given the average duration of 30 months per episode. If the New Orleans-Glasgow model were to be implemented, an episode in care is likely to cost £86 070 per child, assuming an average duration of 20.5 months per episode. However, the likelihood that a child will have a repeat episode of care in the current Glasgow system is much higher than is likely to be the case if a New Orleans-Glasgow model were implemented. Incorporating the probability of repeat episodes in care substantially changes the likely costs to the system per child, at ∼£95 500 per child in the current system, compared with £88 650 in the New OrleansGlasgow model. A radical intervention such as the New Orleans-Glasgow model could reduce the average duration of time in care and the probability of repeat episodes in care, which would reduce the cost per child in the system.
The various potential consequences of implementing a New Orleans model in Glasgow were explored based on literature and through consultation with experts in this field, as this intervention has not yet been implemented or evaluated in a UK setting. Table 3 summarizes the potential positive and negative consequences of implementing a Development of a radical foster care intervention
New Orleans-Glasgow model, in replacement of the current Glasgow system. Such a change would impact on the child, their parents, the social services and the legal system. A review of the intervention in the New Orleans setting highlighted a significant reduction in permanency failures (Zeanah et al., 2001; Fisher et al., 2005) . Due to the rigorous, intensive nature of this intervention, it is likely to have a similar impact if implemented in Glasgow (Expert opinion from personal communication with clinical psychologists in Glasgow), improving permanency decisions and placement stability for these children, compared with the current system which has very poor permanency outcomes (Minnis et al., 2010) . From a review of similar interventions, significant improvements were observed in the quality of child attachments and emotional regulation and other developmental and social aspects (Oates et al., 1995; Moore et al., 1998; Cohen et al., 1999; Fisher et al., 2005) . These intensive interventions also enabled children with developmental and social problems to enter schools (Oates et al., 1995; Moore et al., 1998) . The New Orleans-Glasgow model could also have a beneficial impact on the developmental, social and emotional well-being of children in the foster care system. This model could potentially increase the number of foster children entering schools (compared with the current system) due to early improvements in developmental skills gained through placement stability. In the long term, such an intervention could potentially have a knock on effect of reducing crime rates among maltreated children. Improvement in infant mental health is likely to be the key beneficial outcome of a New Orleans-Glasgow intervention and could potentially be a primary outcome measure to evaluate such a programme in comparison to the current Glasgow system.
A New Orleans-Glasgow model would require substantially greater input from birth parents than is required in the current Glasgow system (as detailed in Table 1 ). Rather than only attending reviews and court hearing, in the New Orleans-Glasgow model parents would undergo various assessments and therapy sessions individually, and with the child. This is likely to improve interaction and the quality of the birth parents relationship with the child, which in turn could lead to lower parental stress levels and reduced subsequent maltreatment of another child. The New Orleans intervention has also been found to improve the mental health of parents who suffer from depression (Cohen et al., 1999; Zeanah et al., 2001) , however, there is an increased risk of breaking birth parents attachments with children, where permanent adoption decisions are made.
For social services and health services, implementing a New Orleans-Glasgow model would involve a more rigorous assessment of maltreated children under the age of five, in order to develop a treatment plan. While this is more time consuming in the short-term than the current Glasgow system, an improved in-depth assessment will help directly address problems and achieve timely permanency plans for a child, reducing the need for medium to long-term time commitments (Zeanah et al., 2001; Fisher et al., 2005) . In terms of the legal system, a New Orleans-Glasgow model is likely to require substantially more time and resources than the current system demands, however, this could lead to better evidence and improved, timely decisionmaking concerning the placements of children in careagain reducing medium to long-term time commitments ( 
DISCUSSION
When considering introducing a radical new intervention, policy-makers require insight into how the system will change with the new intervention and the likely cost impact across various sectors. The results of this exploratory study have shown that introducing the New Orleans model is likely to impact on overall costs, but also shift resources from social services onto the NHS. In terms of costs, when only the average length of stay in care for one episode per child is considered, the New Orleans-Glasgow model would be more costly than that of the current Glasgow system at a cost per child of £86 071 and £66 300, respectively. The New Orleans-Glasgow model costs more as it is more resource intensive, involving more health care professionals ( psychiatrists and psychologists) than the current system, with additional time requirements from birth parents and foster carers. However, when the probability of repeat episodes in care are taken into account, the New OrleansGlasgow model is likely to cost less than the current Glasgow system at £88 653 and £95 473 per child, respectively.
Current services in Glasgow have a social work ethos, including naturalistic observations of the family and unstructured assessments of case files, but there are many challenges. Although 'local authorities have a duty to safeguard . . . children . . . and . . . [ provide] a range and level of services appropriate to the children's needs' (Scottish Government, 2010a,b) , current services for maltreated children in the UK are generally considered to be inadequate (Kennedy et al., 2003) . In particular, the delivery of early intervention services has historically been 'varied and diffuse' and hard to quantify (Walker, 2005) . However it also has to be acknowledged that, for maltreated children under the age of five, social work services are very poorly supported by other services, particularly child and adolescent mental health services (CAMHS) (Minnis et al., 2010) . There are no currently available infant mental health services in Glasgow: a New Orleans-Glasgow service would provide this for the first time.
The present care system for maltreated infants in Glasgow, like the rest of the UK, has many problems (i.e. underprovided levels of support, recruitment and training for foster carers, a lack of planning and support for parents and families and inadequate support from local authorities) with repeated episodes in care being very common (Minnis et al., 2010) : such repetitions incur additional costs with each subsequent episode of maltreatment and state care. The New Orleans-Glasgow model involves a more intensive, structured approach to care involving a multidisciplinary team of infant mental health professionals and therefore, repeat episodes in care are likely to be substantially reduced if implemented in Glasgow. Based on critical review of the literature (Balogun, 2010) , it can be inferred that although the New Orleans-Glasgow system will require greater input from psychiatrists, parents and the legal system, there will likely be substantial improvements in the well-being of maltreated children, and benefits for the foster carers, birth parents, health service, social services and legal system. This explorative study focused on a 5-year time horizon, however, improvements in child mental health could also have substantial impacts on mental, physical and social health throughout a childs lifetime. Improvements in physical and mental health will likely have cost-saving implications which continue throughout their lifespan. It is estimated that the annual societal cost of mental health problems in England in 2010 was £105 billion (Centre for Mental Health, 2010) including costs for loss of earnings, welfare system payments and the NHS and social care costs for mental and physical health problems. With this in mind, there is potentially a very strong economic case for an improved, more intensive care system in the UK which improves child mental health. Such improvements could impact on lifetime outcomes and have costsaving benefits on numerous sectors such as savings for the education system, child welfare system, criminal justice and NHS & social services throughout a childs lifetime. While a multi-sector lifetime analysis was out with the scope of this current investigation, it has been highlighted recently that full economic analyses of population health interventions are needed (Weatherly et al., 2009 ) to look at both the NHS and wider societal cost implications of population health interventions. A future trial on the Glasgow and UK foster care system for maltreated children could capture these in a full economic costeffectiveness analysis, to establish the short-and long-term economic case for a NIM model.
Development of a radical foster care intervention
This study was undertaken as part of an early scoping exercise to explore the potential for implementing the New Orleans model of foster care in Glasgow, describing the potential resource use and cost impacts in a way that is digestible for policy-makers. The cost-consequence framework was an ideal tool to help estimate the potential costs and consider the likely consequences of implementing this model, and to explore the various components of current system in Glasgow prior to a RCT. A formal economic evaluation through the use of decision analytic modelling was not appropriate at this stage, due to the unstructured nature of the current Glasgow system and as there was no direct clinical evidence on health outcomes in the current system. As such, the potential costs and consequences highlighted in this article are indicative only. A rigorous formal evaluation is therefore the logical next step. The outcomes from this study have been used to help design a phase II RCT of the New Orleans model of foster care in Glasgow which is now underway (Pritchett et al., 2013) . This Phase II trial will provide important data on both the current Glasgow system and the New Orleans-Glasgow intervention, on which a rigorous economic evaluation can be undertaken.
CONCLUSION
Using a cost-consequence framework, the potential costs and consequences of implementing a complex intervention were explored, so as to inform policy-makers regarding the likely impacts of implementing the New Orleans model in Glasgow. Short-term costs are likely to be higher and to shift from Social Services to the NHS, but costs are likely to be reduced and there are likely to be many positive consequences in the medium to long-term. This study informed the design of a phase II explorative RCT, particularly regarding the structure of the current system, how NHS and social services resources and costs could change with the implementation of a New Orleans programme, and identified appropriate outcomes for measurement, such as infant mental health, and areas of uncertainty for further research.
